Morphometric analysis of muscle fibre types in rat locomotor and postural skeletal muscles in different stages of chronic kidney disease.
Muscle weakness and progressive loss of skeletal muscle mass are serious complications of chronic kidney disease (CKD). The pathogenesis of this condition is still poorly understood. The study investigated fibre type distribution and diameter in functionally different skeletal muscles: locomotor, gastrocnemius muscle (MG) and postural, longissimus thoracis muscle (ML) together with an evaluation of metabolic disturbances and nutritional parameters of rats with different stages of CKD. Wistar rats were randomized to a sham operation - CON, uninephrectomy - CKD1/2 or subtotal nephrectomy - CKD5/6. After 4 weeks, serum concentration haemoglobin (Hb), haptoglobin (Hp), MCP-1, advanced glycation end products (AGEs), and homocysteine (Hcy) were measured. Muscle specimens were stained for myofibrillary ATPase and NADH-diaphoreses activity according to Ziegan's method. There was a significant increase in the percentage of IID/X with a concomitant decrease of IIB fibres in ML in CKD1/2 vs. CON and CKD5/6. IIB fibre diameters in ML were smaller (53.4±7.3 vs. 58.1±8.1 and 59.8±11.2; p=0.08) for CKD5/6 vs. CKD1/2 and CON, respectively. There were significant differences for CKD5/6 and CKD1/2 vs. CON in: Hb (11.4±3.1; 13.7±0.7 and 14.1±1 g/dl), Hp (1.6±0.6; 1.6±0.6 and 0.7±0.4 mg/ml), AGEs (5.1±0.6; 4.3±1.2 and 4.6±0.9 AU), Hcy (7.2±1.2; 5.1±0.5 and 4.9±0.5 M), MCP-1 (609±255; 489±265 and 292±113 pg/ml), respectively. We concluded that early stages of CKD could induce the process of compensatory fast to slow fibre transformation, while in more advanced CKD this process may be blocked and atrophy of fast-twitch fibres may occur, predominantly in non-locomotor muscles. These disturbances can be secondary to CKD-related metabolic burden and inflammation.